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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte which can offer the nonaqueous electrolyte 
rechargeable battery which was excellent in safety and was excellent in the charge-and-discharge property in more 
detail about the nonaqueous electrolyte containing a fluorine content cyano ethyl ether compound. Moreover, this 
invention relates to the nonaqueous electrolyte rechargeable battery containing such nonaqueous electrolyte. 
[0002] 

[Background of the Invention] In recent years, the rechargeable battery using oxidation / reduction reaction of alkali 
metal is studied briskly. Especially the cell that used the carbon material in which the dope and dedope of a lithium ion 
are possible for the negative electrode, and used the multiple oxide of a lithium and a metal for the positive electrode 
was called the lithium ion battery, and small and lightweight, since energy density is high, the field of the invention has 
expanded it quickly. By the way, while new portable electronic equipment, such as a camcorder/movie, a cellular 
phone, and a laptop computer, appears one after another, in order to attain the further improvement in functional of 
such portable electronic equipment, energy density is raised to a lithium ion battery, or it is expected the improvement 
in the engine performance of enlarging the discharge current etc. 

[0003] In such a lithium ion battery, in order to exchange the lithium ion between a positive electrode and a negative 
electrode, nonaqueous electrolyte is used. In what uses water as a solvent since the potential of a lithium ion battery of 
an electrode is high, in order to hydrolyze, what dissolved the alkali-metal salt in the non-aqueous solvent is usually 
used. 

[0004] The organic solvent aprotic [ polar ] which is easy to dissolve an alkali-metal salt, and is hard to electrolyze as a 
non-aqueous solvent is used, and ether, such as ester, such as carbonate, such as ethylene carbonate, propylene 
carbonate, dimethyl carbonate, methylethyl carbonate, and diethyl carbonate, gamma-butyrolactone, formic acid 
methyl, methyl acetate, and methyl propionate, dimethoxyethane, a tetrahydrofuran, and dioxolane, etc. is mentioned as 
a typical thing. Moreover, as an alkali-metal salt dissolved, lithium salt, such as LiPF6, LiBF4, LiN (CF3S02)2, 
LiC104, and LiCF3S03, is mentioned. 

[0005] Such nonaqueous electrolyte is expected for conductivity to be high and for viscosity to be low in order to raise 
the discharge engine performance of the cell used. Moreover, by repeating charge and discharge, a thing stable 
chemically and electrochemically is desired to the positive electrode and the negative electrode so that the cell engine 
performance may not deteriorate. 

[0006] Moreover, since much of such nonaqueous electrolyte is inflammability, when nonaqueous electrolyte spills 
liquid from a cell, carrying out ignition explosion or burning is also assumed, and improvement in the safety of 
nonaqueous electrolyte is also desired. For this reason, for example, what adds fire-resistant phosphoric ester to 
nonaqueous electrolyte (refer to JP,8-22839,A), the thing (refer to JP,63-248072,A) which uses a halogenated 
compound are proposed. It has properties, like especially a fluorine compound has high electrochemical stability 
among halogenated compounds, and the flash point is high. 

[0007] Moreover, when emergency accident happened in the cell, and short-circuit inside a cell, the electrolytic 
solution electrolyzes according to overcharge or it is exposed to an elevated temperature from the outside, the energy 
stored in the cell is emitted as heat, and the so-called thermal run away may happen. For this reason, by the commercial 
cell, although cures, such as a shutdown with the separator at the time of overcharge prevention, an overcurrent 
protection, and an internal temperature rise, are fully achieved, nonaqueous electrolyte is also expected to raise safety 
further. 

[0008] The process to which a cell results in a thermal run away is a certain cause, when it goes up to the temperature 
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which the chemical reaction of an electrode and the electrolytic solution starts and the exoergic rate of this chemical 
reaction waits for the heat dissipation rate of a cell a top, the temperature rise by generation of heat stops stopping, and 
resulting in a thermal run away is known. In order to make it hard to happen such a thermal run away, it becomes an 
effective cure to reduce the exoergic rate of the electrolytic solution and an electrode. 

[0009] When it inquired wholeheartedly so that this invention persons may attain the above-mentioned technical 
problem in view of the above situations, it came to complete a header and this invention for the electrolytic solution 
with the small reaction rate of the positive electrode and the electrolytic solution which were using the non-aqueous 
solvent containing a specific fluorine content cyano ethyl ether compound, and were one of the causes which enlarge an 
exoergic rate being obtained. 
[0010] 

[Objects of the Invention] This invention tends to solve the trouble accompanying the above conventional techniques, 
and aims at offering the nonaqueous electrolyte rechargeable battery containing nonaqueous electrolyte and this 
nonaqueous electrolyte excellent in safety. 
[0011] 

[Summary of the Invention] The nonaqueous electrolyte concerning this invention is characterized by consisting of a 
non-aqueous solvent containing the fluorine content cyano ethyl ether compound expressed with the following general 
formula [1], and an electrolyte. 
X-(OR)n-OCH2CH2-CN [1] 

(X shows the fluorine atom permutation hydrocarbon group of the carbon atomic numbers 1-10 among a formula [1], 
and R shows the alkylene group of the carbon atomic numbers 2-4.) Moreover, n is the integer of 0-30. As for said non- 
aqueous solvent, it is desirable that the annular carbonate and/or the chain-like carbonate are included, an annular 
carbonate is an annular carbonate compound with which a carbon number contains the alkylene group of 2-5, and, as 
for a chain-like carbonate, it is desirable that it is the chain-like carbonate compound with which a carbon number 
contains the hydrocarbon group of 1 -5 again. 

. [0012] Moreover, an electrolyte is LiPF6, LiBF4, LiOSO two Rl , and [Formula 2]. 

^O^ 2 f°* R4 S0 2 OCH2R 7 

SOzR 3 j^e S020CH 2 R 8 

It is desirable that it is at least one sort chosen out of (differing among the formula even if R1-R8 are mutually the 
same, and being the perfluoroalkyl radical of carbon numbers 1-6). 

[0013] The nonaqueous electrolyte rechargeable battery concerning this invention consists of a negative electrode 
containing a metal lithium, a lithium content alloy, the carbon material in which the dope and dedope of a lithium ion 
are possible, the tin oxide in which the dope and dedope of a lithium ion are possible, the silicon in which the dope and 
dedope of a lithium ion are possible, or the titanium oxide in which the dope and dedope of a lithium ion are possible, 
and a positive electrode which contains the multiple oxide of a lithium and transition metals as positive active material 
as said nonaqueous electrolyte and a negative-electrode active material. 
[0014] 

[Detailed Description of the Invention] Hereafter, the nonaqueous electrolyte and the nonaqueous electrolyte 
rechargeable battery concerning this invention are explained concretely. 

[0015] The nonaqueous electrolyte concerning [nonaqueous electrolyte] this invention consists of a non-aqueous 
solvent which contains a fluorine content cyano ethyl ether compound as an indispensable component, and an 
electrolyte. 

[0016] Each component which constitutes nonaqueous electrolyte first is explained. 

In [fluorine content cyano ethyl ether compound] this invention, the compound expressed with the following general 
formula [1] is used as a fluorine content cyano ethyl ether compound. 
X-(OR)n-OCH2CH2-CN [ 1 ] 

(X shows the fluorine atom permutation hydrocarbon group of the carbon atomic numbers 1-10 among a formula [1], 
and R shows the alkylene group of the carbon atomic numbers 2-4.) Moreover, n is the integer of 0-30. 
[0017] The fluorine atom permutation hydrocarbon group of the carbon numbers 1-10 expressed with X among said 
formula It is the radical by which at least one hydrogen atom was permuted by the hydrocarbon group of carbon 
numbers 1-10 by the fluorine atom. Specifically A thing, a mono-fluoro methyl group (-CH2F), difluoromethyl group 
(-CHF2), A trifluoromethyl radical (-CF3), 2-fluoro ethyl group (-CH2CH2F), A 2 and 2-difluoro ethyl group (- 
CH2CHF2), 2 and 2, 2-trifluoroethyl (-CH2CF3), 1, 1, 2, 2, and 2-pentafluoroethyl radical (-CF2CF3), A 3- 
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fluoropropyl radical (-CH2CH2CH2F), 3, and 3-difluoro propyl group (CH2CH2CHF2), 3, 3, and 3-trifluoro propyl 

group (-CH2CH2CF3), 2, 2, 3 and 3, a 3-pentafluoro propyl group (-CH2CF2CF3), - Although CF2CF3, -CH2(CF2) 

3CF3, -CH2(CF2)5CF3, -(CH2) 5CF2CF3, -(CH2) 2(CF2)5CF3, -CH2(CF2)7CF3, p-fluoro phenyl (-C6H4-F), etc. are 

mentioned In this, a mono-fluoro methyl group (-CH2F), difluoromethyl group (-CHF2), a trifluoromethyl radical (- 

CF3), 2-fluoro ethyl group (-CH2CH2F), 2 and 2, and 2-trifluoroethyl radical (-CH2CF3) are desirable. 

[0018] Moreover, as an example of an alkylene group expressed with R among said formula, although -CH2CH2-, - 

CH2CH(CH3)-, -CH2CH(CH2CH3>, -CH2CH2CH2-, -CH2CH2CH(CH3)-, and -CH2CH2(CH20CH3)- are 

mentioned Preferably, they are -CH2CH2- and -CH2CH(CH3)-. Moreover, among a formula, it is the integer of 0 to 

30, and n is 0-10 preferably and is the integer of 0-3 still more preferably. 

[0019] As a fluorine content cyano ethyl ether compound expressed with a formula [1], it is CF3- 

OCH2CH2CNCH2FCH2-OCH2CH2CNCF3CH2-OCH2CH2 CNp-F-C6H4-OCH2CH2CN (however, -C6H4- 

expresses a phenylene group.). 

CF3-OCH2CH2-OCH2CH2CNC^ 

(OCH2CH2)2-OCH2CH2CNCF3CH2- (OCH2CH2) 10-OCH2CH2CNCF3CH2-OCH2CH(CH3)- 
OCH2CH2CNCF3CH2-(OCH2CH (CH3))10-OCH2CH2CN etc. is mentioned. In this, especially a desirable fluorine 
content cyano ethyl ether compound is CH2FCH2-OCH2CH2CNCF3CH2-OCH2CH2CNCF3CH2-OCH2CH2- 
OCH2CH2CN. 

[0020] although the fluorine atomic number in the fluorine content cyano ethyl ether compound used by this invention 
should just be at least one or more ~ desirable - 1-10 - it is 1-6 especially preferably. When a fluorine atomic number 
is in the range of 1-10, there is an advantage that the compatibility of a fluorine content cyano ethyl ether compound 
and non-aqueous solvents mentioned later, such as an annular carbonate and chain-like carbonate, becomes good. Such 
a fluorine content cyano ethyl ether compound is physically safe, a pyrolysis is hard to be carried out, and there are 
some which have fire retardancy, and it also has the property of being hard to receive electrochemical oxidation and 
reduction. 

[0021] Although it can also be used as a non-aqueous solvent for nonaqueous electrolyte by the [non-aqueous-solvent] 
above-mentioned fluorine content cyano ethyl ether compound independent, it can also use as a mixed solvent with 
other non-aqueous solvents, such as a carbonate. In this case, in order to raise the safety of a cell, as for said fluorine 
content cyano ethyl ether compound, it is desirable to be preferably contained in a non-aqueous solvent in 20 - 70% of 
the weight of the amount still more preferably one to 90% of the weight 0,1 to 100% of the weight. In especially the 
nonaqueous electrolyte concerning this invention, it is [ whenever / ionic conduction ] desirable from the field of 
improvement to use the mixed solvent containing the above-mentioned fluorine content cyano ethyl ether compound, 
an annular carbonate, and/or a chain-like carbonate. 

[0022] As an annular carbonate used by [annular carbonate] this invention, the carbonate expressed with the following 
general formula [2], for example is mentioned. 
[Formula 3] 



(Here, even if R9 and R10 are mutually the same, they may differ from each other, and they show the shape of the 
shape of a hydrogen atom and a straight chain, and branching, an annular alkyl group, or the halogenation alkyl group 
that permuted a part or all of hydrogen by at least one sort of chlorine or a bromine.) As a straight chain-like alkyl 
group, the straight chain-like alkyl group of the carbon numbers 1-4, such as a methyl group, an ethyl group, a propyl 
group, and butyl, is desirable. As a branching-like alkyl group, the letter alkyl group of branching of the carbon 
numbers 3-6, such as an isopropyl group, an isobutyl radical, sec-butyl, and tert-butyl, is desirable. As an annular alkyl 
group, annular alkyl groups of carbon numbers 5-10, such as a cyclopentylic group, a cyclohexyl radical, and a 1- 
methyl-cyclohexyl radical, are desirable. 

[0023] Moreover, as ah annular carbonate, you may be not only the five-membered ring compound expressed with the 
above-mentioned formula [2] but 6 membered-ring compounds. Specifically as an annular carbonate expressed with 
such an account type [2], ethylene carbonate, propylene carbonate, 1, 2-butylene carbonate, 2, 3-butylene carbonate, 1, 
3-propylene carbonate, 1, 3-butylene carbonate, 2, 4-pentene carbonate, 1, 3-pentene carbonate, vinylene carbonate, 
etc. are mentioned. Moreover, methyl groups, such as said propylene carbonate, can use the halogenation annular 
carbonate which permuted a part or all of hydrogen by at least one sort of a fluorine, chlorine, or a bromine. 
[0024] That in which a carbon number contains the alkylene group of 2-5 as an annular carbonate in this invention is 
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desirable, and ethylene carbonate and propylene carbonate are desirable especially. Such an annular carbonate can also 
mix and use two or more sorts. 

[0025] As [chain-like carbonate] chain-like carbonate, the carbonates expressed with the following general formula [3] 
aire mentioned. 
[Formula 4] 




(Among a formula, even if Rl 1 and R12 are mutually the same, they may differ from each other, and they are the shape 
of the shape of a straight chain, and branching, an annular alkyl group, or the halogenation alkyl group that permuted a 
part or all of hydrogen by at least one sort of a fluorine, chlorine, and a bromine.) As a straight chain-like alkyl group, 
the straight chain-like alkyl group of the carbon numbers 1-4, such as a methyl group, an ethyl group, a propyl group, 
and butyl, is desirable. As a branching-like alkyl group, the letter alkyl group of branching of the carbon numbers 3-10, 
such as an isopropyl group, an isobutyl radical, sec-butyl, and tert-butyl, is desirable. As an annular alkyl group, 
annular alkyl groups of carbon numbers 5-10, such as a cyclopentylic group, a cyclohexyl radical, and a 1-methyl- 
cyclohexyl radical, are desirable. 

[0026] Specifically as such a chain-like carbonate, dimethyl carbonate, diethyl carbonate, JI n-propyl carbonate, dibutyl 
carbonate, diisopropyl carbonate, methylethyl carbonate, etc. are mentioned. The chain-like carbonate in which a 
carbon number contains the hydrocarbon group of 1-5 by this invention among such chain-like carbonates is desirable, 
and especially dimethyl carbonate, methylethyl carbonate, and diethyl carbonate are desirable. 

[0027] When using a mixed solvent with a fluorine content cyano ethyl ether compound or a fluorine cyano ethyl ether 
compound, said annular carbonate, and/or a chain-like carbonate as a [solvent presentation] non-aqueous solvent In a 
nonaqueous solution, a fluorine content cyano ethyl ether compound It is still more preferably desirable to be most 
preferably contained in 20 - 70% of the weight of the amount one to 90% of the weight 0.1 to 100% of the weight. 
Moreover, as for said annular carbonate and/or a chain-like carbonate, it is desirable to be most preferably contained in 
30 - 80% of the weight of the amount ten to 99% of the weight still more preferably zero to 99.9% of the weight in a 
non-aqueous solvent. 

[0028] The reactivity of a positive electrode and the electrolytic solution can become low, and the nonaqueous 
electrolyte using the non-aqueous solvent of the above-mentioned presentation can raise the safety of a cell. That is, the 
nonaqueous electrolyte containing the non-aqueous solvent of the above solvent presentations falls to or less about 1 / 
10 compared with the nonaqueous electrolyte in which the maximum exoergic rate when mixing with the positive 
electrode in a charge condition does not contain the fluorine content cyano ethyl ether compound. 
[0029] In addition, when the maximum exoergic rate expresses the maximum exoergic rate in exothermic reaction (it is 
the reaction of a positive electrode and nonaqueous electrolyte at this invention) and the maximum exoergic rate is 
measured on these conditions, what has the small maximum exoergic rate has a loose temperature rise, and it is safe for 
it. On the other hand, if cooling equipment with a rapidly sufficient temperature rise is not equipped with what has the 
large maximum exoergic rate, an exoergic rate exceeds an endoergic rate and includes the danger that reacting matter 
will carry out a thermal run away. 

[0030] Such a maximum exoergic rate is measured using the AKUSERE rating calorimeter (ARC is called henceforth). 
In addition, ARC is one of the technique which evaluates the danger of a reactant chemical (Thermochimica Acta, 37 
(1980), 1-30). ARC carries out the temperature up of the active substance gradually, if the heat of reaction generated 
from the active substance is detected, will make surrounding temperature in agreement with the temperature rise of the 
active substance, it will be made to go up, the active substance will be set in the pseudo-heat insulation condition, and 
self-exoergic decomposition of the active substance will be faithfully reproduced by this, moreover, the case where 
mixture with a fluorine content cyano ethyl ether compound or a fluorine content cyano ethyl ether compound, said 
annular carbonate, and/or a chain-like carbonate is used as a non-aqueous solvent by this invention - the quantitative 
ratio of said annular carbonate and said chain-like carbonate ~ 0:100-100:0 - it is 20:80-80:20 (all are weight ratios) 
preferably. 

[0031] In the nonaqueous electrolyte concerning solvent] this invention besides [, other solvents other than the above 
may be included as a non-aqueous solvent. As other solvents Gamma-butyrolactone, gamma-valerolactone, 3-methyl- 
gamma-butyrolactone, Cyclic ester, such as 2-methyl-gamma-butyrolactone, methyl formate, Ethyl formate, methyl 
acetate, ethyl acetate, propyl acetate, methyl propionate, Chain-like ester, such as methyl butyrate and valeric-acid 
methyl, 1,4-dioxane, 1, 3-dioxolane, a tetrahydrofuran, 2-methyl tetrahydrofuran, Cyclic ether, such as the 3-methyl -1, 
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3-dioxolane, the 2-methyl -1, and 3-dioxolane, 1, 2-dimethoxyethane, 1, 2-diethoxy ethane, diethylether, Phosphorus- 
containing compounds, such as sulfur containing compounds, such as the chain-like ether, such as wood ether, the 
methylethyl ether, and dipropyl ether, a sulfolane, and a dimethyl sulfate, a trimethyl phosphoric acid, and a triethyl 
phosphoric acid, can be mentioned. One sort or two sorts or more can be mixed and used for these solvents. 
[0032] As an electrolyte used by [electrolyte] this invention, if used as an electrolyte for nonaqueous electrolyte, it can 
usually be used, without being limited especially. Specifically, they are LiPF6, LiBF4, LiC104, LiAsF6, LiAlC16, 
Li2SiF6, LiOSO two Rl, and [Formula 5]. 

SO2R 9 SOjOCHzR 8 

(Among the formula, even if R1-R8 are mutually the same, you may differ, and it is the perfluoroalkyl radical of 
carbon numbers 1-6) etc. - lithium salt, the alkali-metal salt with which these lithiums were permuted by alkali metal 
are mentioned, these one sort - or two or more sorts can use it, mixing. 
[0033] They are LiPF6, LiBF4, LiOSO two Rl, and [Formula 6] especially among these. 

/ S0 2 R z |° 2R4 S0 2 OCH2R 7 

UN^ j UC— SOaR 5 , UN^ 

SO2R 3 SOgOCHzR 8 

** it is desirable. 

[0034] 0.1-3.0 mols /of such electrolytes are [ 1. ] 0.5-2.0 mols/1. in concentration preferably, and being contained in 
nonaqueous electrolyte is usually desirable. 

[0035] The nonaqueous electrolyte rechargeable battery concerning [nonaqueous electrolyte rechargeable battery] this 
invention consists of a negative electrode containing a metal lithium, a lithium content alloy, the carbon material in 
which the dope and dedope of a lithium ion are possible, the tin oxide in which the dope and dedope of a lithium ion 
are possible, the silicon in which the dope and dedope of a lithium ion are possible, or the titanium oxide in which the 
dope and dedope of a lithium ion are possible, and a positive electrode which contains the multiple oxide of a lithium 
and transition metals as positive active material as said nonaqueous electrolyte and a negative-electrode active material. 

[0036] Such a nonaqueous electrolyte rechargeable battery is applicable to for example, a cylindrical nonaqueous 
electrolyte rechargeable battery. A cylindrical nonaqueous electrolyte rechargeable battery comes to contain the 
negative electrode 1 which applies a negative-electrode active material to the negative-electrode charge collector 9, and 
becomes it as shown in drawing 1 , and the positive electrode 2 which comes to apply positive active material to the 
positive-electrode charge collector 10 with the cell can 5, where [ of winding and a winding object ] an electric 
insulating plate 4 is laid up and down through the separator 3 into which nonaqueous electrolyte was poured, the cell 
can 5 - the cell lid 7 ~ the obturation gasket 6 - minding - by closing, it is attached and connects with a negative 
electrode 1 or a positive electrode 2 electrically through the negative-electrode lead 1 1 and the positive-electrode lead 
12, respectively, and it is constituted so that it may function as the negative electrode or positive electrode of a cell. In 
addition, a separator is the porous film. 

[0037] By this cell, as for the positive-electrode lead 12, electrical installation with the cell lid 7 may be planned 
through the sheet metal 8 for current cutoff. By such cell, if the pressure inside a cell rises, the sheet metal 8 for current 
cutoff is pushed up, and deforms, the positive-electrode lead 12 will leave the above-mentioned sheet metal 8 and the 
welded part, and will be cut, and a current will be intercepted. 

[0038] As a negative-electrode active material which constitutes such a negative electrode 1 , any of a dope and the 
carbon material which can be dedoped can be used for a metal lithium, a lithium alloy, and a lithium ion. It is [ among ' 
these ] desirable to use a dope and the carbon material which can be dedoped for a lithium ion. As such a carbon 
material, graphite or amorphous carbon is sufficient, and all carbon materials, such as activated carbon, a carbon fiber, 
carbon black, and a meso carbon micro bead, can be used. 

[0039] Moreover, as positive active material which constitutes a positive electrode 2, the multiple oxide which consists 
of the lithium and transition metals of LiCo02, LiMn02, LiMn204, LiNi02, and LiNixCo(l-x) 02 grade, V205, etc. 
can be used. 

[0040] In addition, a configuration, a gestalt, etc. of a cell may not be limited to said drawing 1 excluding the 
nonaqueous electrolyte which explained the nonaqueous electrolyte rechargeable battery concerning this invention 
above as the electrolytic solution, but you may be a coin mold or a square shape. 
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[0041] 

[Effect of the Invention] Since the nonaqueous electrolyte concerning this invention is using the non-aqueous solvent 
of a specific solvent presentation, including a fluorine content cyano ethyl ether compound, its exoergic rate by the 
reaction with a positive electrode is low, and it is excellent in safety. Such nonaqueous electrolyte has conductivity in 
practical use level, and, moreover, an electrolyte does not separate it. Such nonaqueous electrolyte can be suitably used 
as an electrolyte for rechargeable lithium-ion batteries. 
[0042] 

[Example] Hereafter, although this invention is explained still more concretely based on an example, this invention is 
not limited at all by these examples. 

[0043] v " ^ 

[Example 1] L^F6rv^s^ssoWtdJn the non-aqueous solvent which mixed the fluorine content cyano ethyl ether \ 
compound expressed^vith [preparation of nonaqueous electrolyte] ethylene carbonate (EC), dimethyl carbonate 1 
(DMC), and the following general formula so that it might be set to ethylene carbonate:dimethyl carbonate :fluorine J 
content cyano ethyl ether (weight ratio) =20:20:60 so that it might become in 1. and one mol /, and nonaqueous J 
electrolyte was prepared. 

CH2FCH2-OCH2CH2CN[0044] It mixed so that it might become the weight ratio of 91 :3:6, the [production of the 
positive electrode for the maximum exoergic rate measurement] 2 (Pori (vinylidene fluoride)) and graphite were 
applied to the thing aluminum foil made into the shape of a slurry by NMP, after drying, it pressed, and the positive 
electrode was produced. [ LiCoO and PVDF ] In this way, the nonaqueous electrolyte for charge (what dissolved LiPF6 
in the solvent with which propylene carbonate and dimethyl carbonate were mixed by the volume ratio 1 : 1 so that it 
might become in 1. and one mol I) which dissolved LiPF6 in the solvent with which the obtained positive electrode, Li 
negative electrode, and propylene carbonate and dimethyl carbonate were mixed by the volume ratio 1:1 so that it 
might become in 1. and one mol /was used, and constant-potential charge was performed by 4.4V. After charging, 
potential when 2 hour has passed was 4.37V. This electrode was fully washed and dried by dimethyl carbonate, and 
dimethyl carbonate was removed. This electrode was cut out to 2mm angle extent, and the positive electrode for the 
maximum exoergic rate measurement was produced. 

[0045] Under the [maximum exoergic rate measurement] argon atmosphere, 0.3ml of nonaqueous electrolyte and l.OOg 
of positive electrodes for the maximum exoergic rate measurement which carried out [ above-mentioned ] preparation 
were mixed, and the measurement sample was produced, measurement - ARCTM (Accelerating Rate Calorimeter) of 
COLUMBIA SCIENTIFIC - using it ~ a law - it carried out by the method. The measurement temperature 
requirement was made into 40-350 degrees C. In addition, an exoergic rate expresses a part for the self-temperature rise 
of the sample per unit time amount, and the maximum exoergic rate is the maximum of the exoergic rate in a 
measurement period. A result is shown in Table 1 . 
[0046] 

[Examples 2-7] In the example 1, except having made it what shows the fluorine content cyano ethyl ether compound 
to be used in Table 1, nonaqueous electrolyte was prepared like the example 1 and the maximum exoergic rate was 
measured. A result is shown in Table 1 . 
[0047] 

[The example 1 of a comparison] In the example 1, except having made the solvent presentation to be used into what is 
shown in Table 1, nonaqueous electrolyte was prepared like the example 1 and the maximum exoergic rate was 
measured. A result is shown in Table 1. 
[0048] 
[Table 1] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Nonaqueous electrolyte characterized by consisting of a non-aqueous solvent containing the fluorine content 

cyanfl gthyletlie ^ompound e xpressed with the following general formula [1], and an electrolyte. 

X-(OR^ 

(X shows the fluorine atom permutation hydrocarbon group of the carbon atomic numbers 1-10 among a formula [1], 
and R shows the alkylene group of the carbon atomic numbers 2-4.) Moreoyerja js the integer of 0-30 . 
[Claim 2] Nonaqueous electrolyte according to claim 1 to which saldTToiPaqueous solvent is characterized by including 
an annulancarhonate and/or a chain-like carbonate. 

[Claim 3] Nonaqueous electrolyte according to claim 2 characterized by for an annular carbonate being the annular 
carbonate compound with which a carboifnmhber contains the alkylene group of 2-5, and a chain-like carbonate being 
the carbonate compound wtif^tohit carbon nlimber contains the hydrocarbon group of 1-5. 
[Claim 4] An electrolyte/is^ LiPF^LiBF4, LidsO two Rl, and [Formula 1]. 

UN^ 9 UC — S0 2 R* , UN 

S0 2 R 8 SOgOCHgR 8 

It is nonaqueous electrolyte according to claim 1 to 3 characterized by being at least one sort chosen out of (differing 
among the formula even if R1-R8 are mutually the same, and being the perfluoroalkyl^ radical of carbon numbers 1-6). 
[Claim 5] The nonaqueous electrolyte rechargeabkbattery which consists of a£^afee electrode containing a metal 
lithium, a lithium content alloy, the carb on material j h which the dope and dedope of a lithium ion are possible, the tin 
oxide in which the dope and dedope of a lithium ion are possible, the silicon in which the dope and dedope of a lithium 
ion are possible, or the titanium oxide in which the dope and dedope of a lithium ion are possible^jm d a positiv e 
electrode which contains the mulliBl e oxide of a lithium and tran sition me tal&.as4*Q^^ matenal as nonaqueous 

electrolyte according to claim 1 to 4 and a negative-electrode active material. 
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